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Preparation of Magnetic Nanocellulose Material Utilized with Iron Tailings Resource for

Pb( II ) Adsorption and Removal
LI Jie, REN Huixue* , JIANG Shengyun, SUN Shize, CAI Yinghui
(School of Municipal and Environmental Engineering, Shandong Jianzhu University, Jinan 250101, China)

Abstract In order to explore the high-value application of solid waste recycling, magnetic Fe;O, was synthesized using iron tailings
and the magnetic cellulose nanomaterials Fe;0,@ Cellulose/AAILs were prepared by cross-linking with amino acid ionic liquids and
cellulose for the adsorption removal of heavy metals Pb**. FTIR, VSM, XRD, SEM and XPS were applied to characterize the
microstructure of the materials, and the Box-Behnken response surface method was applied to investigate the influencing factors of the
adsorption process. FTIR and XRD analysis showed that amino and carboxyl groups of amino acids modified the structure of cellulose.
The Pb** removal rate was selected as the response, and the interaction between the initial pH value of the solution, the adsorption
temperature and the dosage of adsorbent was investigated. The results showed that the removal rate of Pb** can reach 98.296% at 25
°C, pH value=7 and the dosage of adsorbent was 0.2 g. The adsorption behavior of the material conforms to Langmuir adsorption
isotherm model and pseudo-second-order kinetic model. XPS analysis further revealed its adsorption mechanism for Pb**, mainly

including surface physical adsorption, ion exchange, functional group complexation, electrostatic attraction, etc. Fe;0,@ Cellulose/

[WFSEH] 2023-01-09

[(BE£THE] IIFRE ARRIAIES (ZR202102280483) ; LI AR B ARHLBIHT T #2351 H (2020CXGC011203)

[MEHEEN] 205 (1997— ), 2, -k W58 I A FREE DI RE AL K}, E-mail : 1741274301@ qq. com,,

[1EE1EE] ﬁ;/ﬁ\i’( 1969— ), % ,Tﬁj: s ?ﬁﬁ,ﬁﬁ?ﬁﬁﬁﬂ}IIN%IJJ’EEM*Jr/éi@{EEﬁ?)é@%ﬁdﬁﬂcﬁ/f\ , E-mail : hx948031@ sdjzu. edu. cn,

— 120 —



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 42, No. 6,2023
June 25th, 2023

AAILs can be used as an efficient and rapid adsorbent for the removal of Pb** from water.

Keywords magnetic nanocellulose amino acid ionic liquid adsorption solid waste recycling heavy metal pollution
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Tab. 1 Influencing Factors and Levels for Experimental Design
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Fig. 1 Effect of (a)Different Amino Acid Ionic Liquids, (b) Different Heavy Metals, (c) Na® Concentration,

(d)Initial pH Value, (e) Temperature, and (f) Dosage on Adsorption Performance of Glu-M-C
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Fig. 3 Relationship between Removal Rate and Reaction Parameters
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Fig.5 SEM and EDX of Glu-M-C under Different Situation
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